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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Methods of 
Test for Plastics Sectional Committee, had been approved by the Petroleum, Coal and Related Products Division 
Council. 

Specular gloss is used primarily as a measure of the shiny appearance of films and surfaces. Precise comparisons 
of gloss values are meaningfiil only when they refer to the same measurement procedure and same general type 
of material. In particular, gloss values for transparent films shall not be compared with those for opaque films, and 
vice versa. Gloss is a complex attribute of a surface which cannot be completely me^isured by any single number 

Specular gloss usually varies with surface smoothness and flatness. It is sometimes used for comparative 
measurements of these surface properties. 

While preparing this standard considerable assistance has been derived from ASTM D 2457-97 * Standard test 
method for specular gloss of plastic films and solid plastics' issued by the American Society for Testing and 
Materials (ASTM), USA . 

In reporting tlie results of a test or analysis in accordance with this standard, if the final value, observed or 
calculated, is to be rounded ofT it shall be done in accordance with IS 2 : 1 960 'Rules for rounding off numerical 
values (revjseciy . 
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PLASTICS — METHODS OF TESTING 

PART 9 OPTICAL PROPERTIES 
Section 7 Determination of Specular Gloss of Plastic Films and Solid Plastics 



1 SCOPE 

This standard describes a method for the measurement 
of gloss of plastic films and solid plastics, both opaque 
and transparent. It contains three separate gloss angles: 

a) 60'', recommended for intermediate-gloss films, 

b) 20^ recommended for high-gloss films, and 

c) 45°, recommended for intermediate and low-gloss 
films. 

2 TERMINOLOGY 

For the purpose of this standard, the following defini- 
tions shall apply. 

2.1 Specular Gloss, n 

2.1.1 Ratio of flux reflected in specular direction to 
incident flux for a specified angle of incidence and 
source and receptor angular apertures. 

2.1.2 Perceived surface brightness associated with 
the luminous specular (regular) reflection of a surface 

(CIE). 

2.2 Gloss Reflection Factor, i? 

Ratio of the specularly reflected part of the (whole) flux 
reflected from the specimen to the flux reflected from a 
specified gloss standard under the same geometric and 
spectral conditions of measurement. 

2.3 Discussion 

The gloss standard may be a black glass or a mirror 
and may be assigned one of a variety of scale values 
as specified. 



2.4 Relative Luminous Reflectance Factor 

The ratio of the luminous flux reflected from a speci- 
men to a standard surface under tlie same geometric 
conditions. For the purpose of measuring specular 
gloss, the standard surface is polished glass. 

3 APPARATUS 

3.1 Instrumental Components 

Each apparatus shall consist of an incandescent light 
source furnishing an incident beam, means for locat- 
ing the surface of the specimen, and a receptor located 
to receive the required pyramid of rays reflected by the 
specimen. The receptor shall be a photosensitive 
device responding to visible radiation. 

3.2 Geometric Conditions 

The axis of the incident beam shall be at one of the 
specified angles from the perpendicular to the speci- 
men surface. The axis of the receptor shall be at the 
mirror reflection of the axis of the incident beam. With 
a flat piece of polished black glass or other front-sur- 
face mirror in specimen position, an image of the source 
shall be formed at the centre of the receptor field stop 
(receptor window). The length of the illuminated area 
of the specimen shall be equal to not more than one- 
third of the distance from the centre of this area to the 
receptor field stop. The angular dimensions and toler- 
ances of the geometry of the source and receptor shall 
be as indicated in Table 1. The angular dimensions of 
the receptor field stop are measured from the centre of 



Table 1 Angular Dimensions and Tolerances of Geometry of Source and Receptor Field Stops 

{Clause32) 



Geometry, 


Incidence Angle, 


Source Field Stop 


Receptor 


Field Stop 


cleg 


deg 


In Plane 


\ 
Perpend icuar 


1 ' 
In Plane 


1 
Perpendicular 






of 


to Plane of 


of 


to Plane of 






Measure- 


Measurement, 


Measure- 


Measurement 






ment, deg 


deg 


ment, deg 


deg 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


60 


60 ± 0.1 


0.75 ± 0.25 


3.0, Max 


4.4 ± 0.1 


11.7 ± 0.2 


20 


20 ± 0.1 


0.75 ± 0.25 


3.0, Max 


1.80 ± 0.05 


3.6 ± 0.1 


45 


45 ± 0.1 


1.4 ± 0.4 


3.0 ± 1.0 


8.0 ± 0.1 


10.0 ± 0.2 



IS 13360 (Part 9/Sec 7) : 2001 



the test surface. The angular dimensions of the source 
field stop are most easily measured by the specimen- 
to-window angular size of the mirror image of the 
source fonned in the receptor field stop. (See Fig. Ifor 
a generalized illustration of the dimensions.) The tol- 
erances are chosen so that errors of no more than one 
gloss unit at any point on the scale will result from 
errors in the source and receptor aperture. 

3.3 Vignetting 

There shall be no vignetting of rays that lie within the 
field angles specified in 3,2. 

3.4 Spectral Conditions 

Results shall not differ significantly from those ob- 
tained with a source-filter-photocell combination that 
is spectrally corrected to yield CIE luminous efiiciency 
with CIE Source C. Since specular reflection is, in gen- 
eral, spectrally non-selective, spectral corrections need 
be applied only to highly chromatic, low-gloss speci- 
mens upon agreement of users of this standard. 



3.5 Measurement Mecahnism 

The receptor-measurement mechanism shall give a 
numerical indication that is propoitional to the light 
flux passing the receptor field stop within ±1 percent 
of fiiU-scale reading. 

4 REFERENCE STANDARDS 

4.1 Primary Working Standards 

May be highly polished, plane, black glass surfaces. 
The specular reflectance, in percent, (R) of such sur- 
faces shall be computed by the following equation: 

_ , , - Vn^-sin^ / 

Rj(perceni) 



■50 



[ cos ; - w n^~ sin^ T \ Vfi^ cos ; - 
[cos / + \I ri^ ~ sin^ i\ \n^ cos ; + 



V^ 



where 

/■ = the specular (incidence) angle, and 
n - the index ofrefi'action of the surface. 

Multiply the computed R^ at each angle by the scale 
factors shown in Table 2. 

NOTE — On the 45* and 60* scales, a perfect mirror measures 
I 000. 



Table 2 Scale Factors for Gloss Standards, Perfect Mirror and Perfect Matt White*> 
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Fig. 1 Diagram of Glossmeter Showing Essential Components and Dimensions 
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4.2 Secondary Working Standards 

of ceramic tile, glass, porcelain enamel, or other materi- 
als having hard, flat, and uniform surfaces maybe cali- 
brated from the primary stan;iard on a glossmeter 
determined to be in strict conformance with the require- 
ments prescribed in 3.2. 

5 PREPARATION AND SELECTION OF TEST 
SPECIMENS 

5.1 This standard does not cover preparation tech- 
niques. Whenever a test for gloss requires the prepa- 
ration ofa test specimen, report the technique of speci- 
men preparation. 

5.2 Specimen surfaces shall have good planarity, since 
surface warpage, waviness, or curvature may seriously 
affect test results. The directions of machine marks, or 
similar texture effects, shall be parallel to the plane of 
the axes of the two beams, unless otherwise specified. 
(Note that this does not avoid the second-surface- 
reflection.) 

5.3 Surface test areas shall be kept free of soil and 
abrasion. Gloss is due chiefly to reflection at the sur- 
face: therefore, anything that changes the surface 
physically or chemically is likely to affect gloss. 

6 MOUNTING FILMS FOR MEASUREMENT 

6. 1 Any non-rigid film shall be mounted in a device 
that will hold it flat, but will not stretch it while it 
is measured. Three different filmholding devices 
have each proved satisfactory for atleast some types 
of films. 

6.1.1 Vacuum Plate {see Fig. 2) 

is required for stiff films. Connect the vacuum plate by 



rubber tube to a vacuum pump or vacuum line. With 
thin, soft films it is sometimes necessary to use a valve 
and presswe gauge and to limit the vacuum so as to 
keep from collapsing the soft film into the pores of the 
ground plate. 

6.L2 Flat Plate 

Mth two-side pressure-sensitive tape {see Fig. 3). Make 
sure each specimen is pulled smooth, but not stretched 
before holding it by the two strips of adhesive tape. 
Replace the tape whenever it loses its adhesiveness. 

6.1,3 Telescoping Ring or Hoop (see Fig. 4j 

To mount the specimen in the telescoping ring, lay the 
flexible film over the base (male) section and drop the 
top over the base. Push down carefully, taking care to 
pull the test film taut without stretching it. Measure 
the taut area. 

6.2 Backingfor Films that Transit Light 

A matt black backing or (even better) a black cavity 
shall be placed behind any film that transmits light. 
Erroneous measurements will occur without a suitable 
trap or backing. 

7 PROCEDURE 

7.1 Operate the glossmeter in accordance with the 
manufacturer's instructions. 

7.2 Calibrate the instrument at the start and comple- 
tion of every period of glossmeter operation and dur- 
ing the operation at sufficiently frequent intervals to 
assure that the instrument response is practically con- 
stant. If at any time an instrument fails to repeat read- 
ings of the standard to within 2 percent of the prior 
setting, the intervening results should be rejected. To 
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Fig. 2 Vaciajki Plate Used to Hold Films Flat 
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DUAL COATED TAPE 
SPECIMEN 




^THIS SURFACE OPTICAL FLAT BLACK 

Fig. 3 Flat Plate with Two-Sideed Pressure- 
Sensitive Tape Used to Hold Flexible Films for 
Gloss Measurement 




Fig. 4 Telescoping Ring Used to Hold Flexible 
Films for Gloss and Haze Measurements 

calibrate, adjust the instrument to read correctly the 
gloss of a highly polished standard, and then read the 
gloss of a standard having poorer image-forming char- 
acteristics. If the instrument reading for the second 
standard does not agree within 1 percent of its 
assigned value, do not use the instrument without 
readjustment, preferably by the manufacturer. 

note — Correct readings on the black-glass and intennediate 
standards do not guarantee instrument conformity to specifica- 
tion requirements. In addition to measurements with gloss stand- 
ards, dimensional checks for conformity to the geometric re- 
quirements shall be made. 

7.3 Reduction of Amplification to Read over 100 
Gloss Films on to 100 Gloss Scale 

A single smooth surface with refiractive index of 1 .567 
measures 1 00 on both the 60 and 20-deg scales. Clear 
plastic films have two specularly reflecting surfaces. 
Even though they are less than perfectly smooth and 
less than 1.567 in refractive index, adding the reflec- 
tions from the two surfaces frequently leads to gloss 
values of more than 100. If these gloss values are off- 



scale on the glossmeter used, recalibrate the instru- 
ment with the reading of the primary gloss standard 
set to a smaller value/(such as/= 50) and correct the 
gloss readings by multiplying them by (100//). 

7.4 Position each specimen (mounted in a holder in 
the case of films) in turn beneath (or on) the glossmeter. 
For specimens with extrusion lines or other direction 
texture eflFects, orient them in such a way that direction 
of the marks is parallel to the plane of the axes of the 
incident and reflected beams. Measure at least three 
portions of the specimen surface to obtain an indica- 
tion of uniformity. 

NOTE — In the case of films, it is often desirable to 
compare these readings with readings taken across the 
machine directioa Difference in the readings will relate to 
the prominence of the machine marks. 

8 REPORT 

The test report shall include the following information: 

a) Type of specimen, its gloss (mean of three read- 
ings), nominal thickness, whether transparent, 
and the specimen holder employed if specimen is 
a film; 

b) All the individual gloss readings for a specimen 
shall be reported if any of the gloss readings 
differ by more than 1 percent from the average, 
for that specimen; 

c) Where preparation of the test specimen has been 
necessary, description or identification of the 
method of preparation; 

d) Identification of the glossmeter by the manufac- 
turer's name and model designation; and 

e) Identification of the working standard or stand- 
ards of gloss used. 

NOTE — Diffuse Correction - It can be said that the light 
reflected by a specimen may be divided into one part re- 
flected specularly in the direction of mirror reflection (as- 
sociated with gloss) and another part reflected diffusely in 
all directions (associated with lightness on the white grey 
black scale). According to this picture, a gloss reading 
always needs to be diminshed to compensate for that amount 
of the measured light attributable to diffuse reflectance. 
Although it is seldom possible in practice to analyze re- 
flected light according to this picture and say exactly what 
part is diffuse and what part is specular, it is nevertheless 
frequent practice where gloss values of light and dark sur- 
face are being compared to ^correct* (diminish) specular 
gloss settings for diffuse reflectance. If diffuse corrections 
are desired as additional information, measure 45", 0** lumi- 
nous directional reflectances of specimens. Multiply re- 
flectance values in percentage by the following factors for 
diffuse corrections in gloss units: 

60" 0.021 
20'' 0-013 
45" 0.055 
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